Chapter 9 Review
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What is Inference?

making conclugionns odbovt o- |oog>uiauh'm Fron~
StoHsHes  w/ oo knowne dgis of confdance
What is inference based on?

Sempling - distribohons

When dealing with proportions, what symbol represents the unknown population proportion

(claim)? P

When dealing with proportions/,\ what symbol represents the sample proportion?

P

What is the formula for a confidence interval?

osthmade * Marga af envor
0+ 2% (FO-p
4 R

What 2 things can you do to decrease the margin of error in a confidence interval?
) merrase sevnep Sine
What does being 95% confident mean?

In re,peod-ed So/wv}Ole_S, 957. of Cmfidence
‘ndervads created will cotch the V&

Por oo ter
What are the 4 steps to a test of significance?
X~ Ha«po%\fuu.b 3 - P -valug

2-Test Statistic Y - ConcluSior~

What do these tests compare?
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10) What is the formula for a test statistic?

z- PP
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11) What is a P-value? What is it really telling us about our sample?
The @romb:l“i—«:) of %uh nﬂ 0w~ Soump|2
F ¥ claim (Ho) is Hrve

12) What is alpha (a)? What do we use it for?
The si%/n]f-icaﬂ(e leae . - Cmtfa/uz oW p-“v-LM
o & 4o seq if we (‘ti,jeo-f" (v fad to rej'ecf-
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13) When do we reject our Ho? When do we fail to reject it?
/ ~vedial > &
whaw p-veda < < whar— p-v > %,

14) What does it mean the results of a test are significant?

We nejed— Ho (p»va&u& <cv')

&
=
15) | have a significance level @I get a p-value of 0.08. Is it signi;icant? What is my conclusion

(reject Ho or fail to reject Ho 7 W = ‘:PJ' e C‘f‘ 'y S

Y
16) | have a significance level @I get a p-value of 0.08. Is it significant? What is my conclusion

(reject Ho or fail to reject Ho)? / } .
no — falto reject

17) If we reject our Ho at a=0.05, will we reject it at a=0.01? Why or why not?

- bot not dﬂ,émxlzkj
CWV\H;'QS or=0.03



18) If we reject our Ho at a=0.01, will we reject it at a=0.05? Why or why not?
f»a,w ’ on %'\f\(ﬁ Las Hhan, 0.0 will
oo be (gaathan~ 0.05

19) Tests of significance are really looking for evidence ...
6{9 st $he Ho (cl s BTN 3
. R — .

20) Whenever we do a test of significance or a confidence interval, what are the 3 things we need to

check for? D S/E«S Y
5\3 pop > |1 On
3) Nnz30 or narmak popiation

21) | have a 98% confidence interval of certain data that is (0.65, 0.78).

a. Give a POSSIBLE 92% confidence interval for the same data

Sm&”ﬁr (V\awcwe/b ; (O'@&O}S)

b. Give a POSSIBLE 99% confidence interval for the sample data
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22) An entomologist samples a field for traces of-a harmful insect by placing a square yard frame at
random locations and carefully examining the ground within the frame for these traces. An SRS
of 75 locations selected from a county’s pastureland finds traces of the harmful insect in 13
locations.

a. Checkthe‘_3 conditions: \,\_Q.C\L
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b. Give a 95% confidence interval for theproportion of aWpossible locations that are
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c. We read a magazine that claims that 15% of all possible locations are contaminated by
this harmful insect. Knowing this, find the sample size needed to calculate a 92%
confidence interval with a 6% margin of error. ~ Z¥*=) 15

M= 2% ,PCF@) N
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n

d. Using the claim in part (b), perform a test of significance to see if the true proportion of
@ harmful insects has increased. { prop > test on cedculator
3
5
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23) Find the minimum sample size needed if we want to calculate a 90% confidence interval with a
margin of error of 4%. \ ' ~ - y
M=2* (608 0:64= 1613 [(0.5)(0)
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e

24) Of the 500 respondent households in a SRS, 43% had less than 2 cars at home. There was a

census done a few years ago that said that 46% had less than 2 cars at home. = 0. ,_w)
a. Check the 3 conditions: _ RNE
Sjete (hock p 043 = 25
@ SH#S () stated n= 500
& N=z30 @)n=500#30
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novse he]dA

b. Test whether the census is still accurate for the proportion of households with less than 2
cars at home or if it has gone down since the census was done. ¥ prog 2 Fest on C,OJC .

0 | |
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25) Suppose that 84% of a sample of 125 nurses working the ER in city hospitals express positive job
satisfaction. G.9Y = 105
ST'M— a. Check the 3 conditions: Le(C P- 'ZS
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@ nz30 @ = \2.5} 20 = 1.5

@ popzitn @) e are mew Hiow [ X30  awsed

b. Establish and interpret a 90% confidence interval estimate for the ER nurses.
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26) You want to estimate the proportion of students at your college or university who are employed
for 10 or more hours per week while classes are in session. You plan to present your results by
way of a 95% confidence interval. Using the guessed value p = 0.35, find the sample size

required if the interval is to have an approximate margin of error of 0.05.

= z* w 0,05=).9 (0.35)(0.65)
N N
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=350

27) A recent study claims that by May, 65% of statistics students will have “senioritis.” You believe
that this proportion is actually lower (one reason being that not all statistics students are

seniors). You take a SRS in May of 93 stat students (between all three CB High Schools) and find
that 42 of them claim to have “senioritis.”

a. C;eck the 3 conditions fhock ;;::qé?@S
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b. Test your claim at a significance level of 0.05.
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28) A company is marketing its new toy for children ages 3-8, however they are interested in the
proportion of 4 to 5-year-old children like the toy. They take a SRS of 53 4 to 5-year-old children
and perform a series of tests to determine whether the child likes the toy or not. They

determine that of the children in their sample, 28 like their toy. A OF
a. Check the 3 conditions " pack F~53
Stare e rated
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b. Using a 96% level of confidence, estimate the percent of children that like the toy (and
mterpret) 1 prep Z -0t an e
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29) We have a confidence interval is (0.03834, 0.12166). This interval is created from a sample of
150 people.

a. What is the sample proportion?
O.08

b. What is the margin of error? ‘ ,
0:6410 b

c. With what level of confidence was this interval created?

4 m= 2* [P0-8
N

(0.68)(4.92)

150

0,641bb = 2%

(%= 2%
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MULTIPLE CHOICE

A recent Gallup Poll asked "Do you consider the amount of federal income tax you have to pay as too
high, about right, or too low?" 69% of the sample answered "Too high." Gallup says that for results based
on the sample of national adults (» = 1,055) surveyed April 6-7, 1999, the margin of sampling error is £ 3
percentage points. The next two questions concern this poll.

1. The poll was carried out by telephone, so people without phones are always excluded from the sample.
Any errors in the final result due to excluding people without phones
(a) are included in the announced margin of error
@re in addition to the announced margin of error
(c) can be ignored, because these people are not part of the population
(d) can be ignored, because this is a nonsampling error

2. If Gallup had used an SRS of size n = 1055 and obtained the sample proportion p = 0.69, you can
calculate that the margin of error for 95% confidence would be

(a) % 0.02 percentage points

(b) £ 0.04 percentage points

(c) £ 1.4 percentage points

@i 2.8 percentage points

(e) % 3.0 percentage points

The student newspaper at a college asks an SRS of 250 undergraduates, "Do you favor eliminating the
carnival from the term-end celebration?" In all 150 of the 250 are in favor. The next four questions
concern this sample survey.

3. The you want to estimate is the proportion (p) of all undergraduates who favor eliminating the
carnival.

(a) bias (b) confidence level (c) mean

éparameter (e) statistic

4. To estimate p, you will use the proportion p= 150/250 of your sample who favored eliminating the
carnival. The number p is a

(a) bias (b) confidence level (c) mean

(d) parameter @tatistic

5. A 95% confidence interval for the population proportion p is

(a) 150 £ 0.03 (b)0.6 £ 0.03 (c) 150 £ 0.06
@0.6 + 0.06 (e) 1.67 + 0.03

6. A 90% confidence interval based on this same sample would have
a) the same center and a larger margin of error
the same center and a smaller margin of error
(c) a larger margin of error and probably a different center
(d) a smaller margin of error and probably a different center
() the same center, but the margin of error changes randomly



9. The phrase "95% confidence" means that

(a) our results are true for 95% of the population of all adults.

(b) 95% of the population falls within the margin of error we announce.

(¢) the probability is 0.95 that a randomly chosen adult falls in the margin of error we announce.
@in repeated samplings, our interval will contain the true parameter 95% of the time.

10. A recent Gallup Poll interviewed a random sample of 1523 adults. Of these, 868 bought a lottery
ticket in the past year. A 95% confidence interval for the proportion of all adults who bought a lottery
ticket in the past year is (assume Gallup used an SRS)

(a) 0.57 = 0.00016 (b) 0.57 + 0.00032 . (c) 0.57 + 0.013
@).57 + 0.025 () 0.57 + 0.03
16. If the value of the test statistic z = 2.5, P VOIS -
(a) conclude that the null hypothesis and the alternative hypothesis are the same P 5) 3
we reject the null hypothesis at the 5% significance level (z 7d5)=
(c) we fail to reject the null hypothesis at the 5% significance level T Y LY A D).
(d) we reject the alternative hypothesis at the 5% significance level normdcd(a (-3, 99, O >
(e) should use a different null hypothesis G.,00W 21
17. The null hypothesis is
(a) another name for the alternative hypothesis (b) true with 95% probability
@usually a claim about the population (d) determined by looking at the data

(e) statistically significant

18. If a significance test gives a P-value of 0.50,

(a) the margin of error is 0.50 (b) the null hypothesis is very likely to be truc
¢ do not have good evidence against the claim (d) we have good evidence against the claim

(e) the effect of interest is practically significant =

20. I perform a test of significance and I calculate a P-value of 0.025. Which of the following statements is true?
(A) The results are significant at the 5% and the 1% level.
@ The results are significant at the 5% level, but not at the 1% level.
% (C) The results are not significant at the 5% level, but are significant at the 1% level.
The results are not significant at the 5% or the 1% level.
None of the above.

22. A sample survey finds that 30% of a sample of 874 Ohio adults said good health was the thing they
were most thankful for. If that sample were an SRS from the population of all Ohio adults, what would be
the 99% confidence interval for the percent of all Ohio adults who feel that way?

(a) 25% to 35% @26% to 34% (c) 27% to 33%

(d) 28% to 32% (e) 29% to 31%



23. If the 874 people in the previous question had called a 900 number to give their opinions, how would
this affect your answer?

(a) Not at all, because the width of the confidence interval depends only on the sample size, and not on the
population size.

(b) Not at all, because the width of the confidence interval depends only on the sample size, and not on
how the sample was obtained.

(c) It would be wider because voluntary response polls have a bigger margin of error than SRSs.

(d) It would be narrower because voluntary response polls are less variable than SRSs.

@A confidence interval makes no sense for a voluntary response sample.

24. The name for the pattern of values that a statistic takes when we sample repeatedly from the same
population is

(a) the bias of the statistic. @the sampling distribution of the statistic.

(¢) the scale of measurement of the statistic. (d) the variability of the statistic.

(e) the sampling error.

28. A CBS News/New York Times opinion poll asked 1,190 adults whether they would prefer balancing
the Federal budget over cutting taxes; 702 of those asked said "Yes." Take the sample to be an SRS from
the population of all adults. Which of these is a correct 95% confidence interval for the proportion of all
adults who prefer balancing the budget over cutting taxes?

(a) 0.59 = 0.0004 (b)0.59 £ 0.014 (¢)0.59 + 0.0186
.59 £ 0.0285 (e) 0.59 + 0.037
29. Suppose that 62% of all adults favor balancing the budget over cutting taxes. The number 62% is
(a) a bias. (b) a margin of error. (c) a statistic.
A parameter. (e) a coefficient of variation.

30. Suppose that in fact 62% of all adults favor balancing the budget over cutting taxes. If you take a large
number of SRSs of size 1,190, the sample proportions who favor balancing the budget will vary. Some
will be lower than 62% and some will be higher, but the average sample result will be very close to 62%.
This fact is called

mall bias. (b) small margin of error. (c) high variability.
(d) large bias. (e) low variability.



